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mmm 

J:*;^Stifett«[^«:fflv^TtStW't-«AM|Si8*K:^v^T. 

mmxijm-^^znm (n = i, 2, 3, • • 0 -*<&«i©fii##a£, 

tsr I Bf£*B n y V - -f £ Mt5 ttfiEffltt &ffi:*S*liMB-3&2n3fc 

t&iBftffln y * zwm-tz t. n tssmm l ©»Ht#aJC j: o rum 
[» 2 ] AMmmiz <fc o resis tifc a*m# £&ffln y * 

J:y^Snfctt«^3#€:fflV^T«W•r*AM^ftB^»^C^V^T, 

|fjfiBA*m#$: 2 ni (n=l, 2, 3, • • - ) "T 1 ©fH3f#«fc, 

2 

IfffB A#fg# £ lfrgB*ffi1W»»JB»a* & ft* S ft i: & JS v * T tiffifflfflr % 

^ r & o m 2 ©fi«fla»#s n . 
ifiiB^ ic/& i; t , tfjsam i ©tiffi ^ ^m^^tism-^i: «ria» 
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3 ] AMMMIZ J: o Tte^£*lfcA;fr## £&*Bn V * fr- 
BrffBA^fg-if £2 ni (n=l, 2, 3, •--) 

f&SE&*B □ y * ;i/ - :7 & S h £ % i&IBfl 1 (D iH J?#M &c <fcoT Hill 
*5 3 e» 3£ l <D £ , 

tfrffilfe?ftte-& ic <fc & AM^i&ic J: oTi^fci#*\ m^cD^iPs i^<;wc*f 

[»#^4] ffrS3A:fcte-£**e>flrtBf£#9 0" fcft«2o©f#S:4*t 
HffSH^ 2 ©3HHC#® », fafElfl 2 <D$m t/ -7 V #m \Z. <fc o T $ *l 2 o <D 

m^m±*mn*tz>z.£ sMttstM 1 ~3 <D^-?ti&--?KmM<D am 
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[0 0 0 1] 

Z.<D$&miZ. PLL (Phase Locked Loop) fcMV^AM^ 
§5AM (Amp litude Modulation: WiWMM) UM^^m 
[0 0 0 2] 

OtCfcVAT, «®AMtl^!t AM^MHIg&l (Auto 
matic Phase Cont ro 1 : APC) MHI^2i:, APC7-f 

;i/#3i:, ffi«s/7Ma»4fej:rjf5i:, mmfflfflmn^ (vco) efc, 

[0 0 0 3] 

j^ric. ai 0izm?'&5fc<nAMmm^<Dmmz'D^Tmmi'2> o am 

^^tlfcA±M#l±AM^©i?&l tCA#2*l<5o AMttjREHU li, r©A 
h[I!&4 7^ffi;fr£*i£'f§#£: : &A7JU ATJbfcJiM-Jf&fli 
ILfc^SiffiMS. r^T% fiffl5'7M»4H:, HfiEM^Ig^ (VCO 
) 6^e>m;d2*i£fS#£A:ftU A?Jb7M§#<Z>&*B£ + 4 5° i/7h$« 
HJj&"T?&£o AM^0j^l^e>m*$nfc'fg-^li> {g^Mi®?-^!/* 7lc£o 

[0 0 0 4] 

VC0 611 APC7>f 3 ^^m7J^tl^W«JES:AijL, A* 

, APc&$im&2fribmti2nfem^z¥misXU$iini±Kmm-tz>o apc 

#U A7Jb^Mfg-^©^S:it«cbT. ^©^$:^-rM-^$:m*1-So i£ 
T% MHft5l4, VCO 63^bm*Snfc«#&A*U ATJL-fcM^ 

tf>&*B£-4 5° 2/ 7 h£-fr5ISi&T?&£o -f&fc*., APC^$i^2, AP 
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©aaiaE tc mis v fcikfcm^ 

[0 0 0 5] 

*>AM&&im&l lcA*$ti<5-^©m-^«, A##^©ti^?&tl^bMMIfcfr 

# ic mm l t=.m^ & m y m r > «t »; m s *i Ji<s^*is® 

[0 0 0 6] 
W8ifi##fcbJ:'5i:'r<59lffl] 

^vaT. i©3aiEWl©«>A*«-&S:AAbfclRK:, MWKibtbi9t 
[0 0 0 7] 

mw-t2>t-to<DMmmT*2bz>o mi uz&^x. nmwi&tpfo (e#mo &v 
feT^M^M^fe^^e)^©^^-^^, Hii (a) jcavrjr^Ku s&m 

fo*Mx.fc&micimg.mm<D¥-? 1 o o^efitSo am^m#§ic 

£^T, 011 (a) lC^"TA*##lC^fbT, mm (b) IZ^ 

«fc e> &&feifttfi&& ffi * t b t "eis # s ti & * v ^ „ 

[0 0 0 8] 

trs^ asBWBisiT-ea:, A#«^®«ai«©titfB# 1 so- -rtisfefe 

tt7C©^«J:y 1 8 0° fllTl*^ APC«lftiaj»2tt, ^©18 0° 

fflSE^Jcaifl! b <fc e> TcCDfltfHWfiiKiJiS «fc e> K v c o 6 ZMm-tst-to^ 

*g*»JCA*«#©«3ai?fti:VC0 6©ffi*S: + 4 5° J/7hStfcf^*fe 
180° TtiTb*e>3i:lc^-g) 0 
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[0 0 0 9] 

Ltcj:oTmM©&*Bg9«^e> 1 8 o° •?tifc&m<D&iWLm-%z£.mv. 

^M#&MV^&?&£;l3;i&-5££:lll. 011 (c) KB-r&vK, 011 (a) 
ODii^^l^TOtr-^ 1 0 OlCMbTjSifgbfc&M©^-* 10 1 $r^m^J 

[0 0 10] 
[0 0 1 1 ] 

i©»WttJtflaifflHj^&«l«"r<5fc«)K:«sS*ifc ; t)©T?, 5ft2KW«r©A*©# 
C*fbT%, APC««ia»2K:J:*»f^«:*lfcS*«i4:«s<, tfei8ffi#©£ 

[0 0 12] 

feotlt AM3E«K:j:oTeaiSnfcA*«-^€:fiffin'y ^^/-^K:* »J£fft 
S*lfe^M#$:ffl^T^i®-rSAMmMIICfeVAT> trfgBAiJ'(S#&2 ni ( 
n=l, 2, 3, • • •) T&mi<D0k»^&t.. tftmffiauy9fr-°7&mi& 

fiffiM^til, g«fB^M-^JCj:«>AM^lcj:oT#^tlfc#-^^ m^<Z> 
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[0 0 13] 
[0 0 14] 

iCfcVAT, ffriEA±fg#& 2 nfii (n=l, 2, 3, • • •) 1 

nit5!2© 3HSft#^ i: . f&3B*5 1 <D fkM^EL \Z <fc o T SUIT £ ft £ fg-if- £ itf IB 
^2©mW#©^C ^ ^:oT^lt$tl^##i:S:MV^T^^gMW5:^r^•?ml©^ 

^e»aj*$^sM#^BtfSa^2<z)^ffi0j^#^^^mi7StisM^©v\i s ti^-^ 

[0 0 15] 

^ot%. ^1 ©^SlIW^ici3V^TJfcg^$^^<5zlo©M#$:^tl^ ? 4^2 
$J3M£K £ £&*B n y * :/ic«J y £ r £ # T* § & . 

[0 0 16] 
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iCfcV^, itf3HA?Jfe#£ 2 n5H (n=l, 2, 3, • • •) fS^l©5HI$ 

i ©sniMMac j; o tii znt=.m^£ mmm 2 ©m^j^c £ o tii a nfe 

[0 0 17] 

i©»WKlJ:ntf, AMtftW«K:iaSEW©A*^*«A*StiSClfc^ A* 

»#«jc £ *fitfB n y * /I/ - :/ & U * * , ^2 ©fitfBft0»#®K: 
[0 0 18] 

^bfiftl^SO' 2o©f 1 tufa 

s/7 b#sjc«fcoT^a*ifc2o(z>#-&w±«:fiiirb, «ffga»2©mir#stt 

, t»IBSI2©fi«S/7 h#«KJ:oT£jfcSftfc2o©te#ra±&m***;ii: 
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[0019] 
[0 0 2 0] 

[0 0 2 1] 

mm<Dmm i . 

i8o° irnt^m&T*&^T&APc&mm&<D}£mffimK*<D&mirfr<D&w 

[0 0 2 2] 

® 1 au mm<Dmmiizi^ib^AMm.m^(Dm^m^m^^u^^m'v^>^> 
z^m-tZo muz^^x. mi 0 nm&z>a>iz. vco6^am^mhij?&i h 

CO 6fre>ffi7j£ft£#-S§-£ 2ibt^iS/7 MiIi&5'\£ffi*-rSHi||L^9 £: 

««1 0£, «EEJfc«»l o^e,m^j$tiSJt^^fc^DTA;i/x$:^i-s 
7\°;i/x^ni 1 a;i/X#§^i 1 ^e>ffi;fr£n£^;*icjSCT p l 
;i/-^i:l»it5z-f7f 1 2 ££igtffc.&-e;fc3o 

[0 0 23] 

MS&4 fci:t>*5, VCO6, SH^fi 8 £ £t>*9 IC J: ot, PLLHU&3 0 
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[0 0 2 4] 

ntcAiJm^it. tCA^StlStttjlC. PL L@li&3 0 

•<rSSt#r3g8lCA;fr3*l5o aiJM*8Hu 2o©A^^{CA*^tlfc##IH± 

[0 0 2 5] 

ziz:t% a^m-^* 2^-r^r £.\z&z>%mz-D^Tmm-tz> 0 —fit, C o 

s AT^*^$4^S«#^2mt-•g>^^;^C^V^T^ 

cosAXcosA 
= cos (A +180° )Xcos(A+180° ) 
= (c o s 2 A+ 1 ) /2 

[0 0 2 6] 

•?&t>*>. f#cosAilf©f#J:nWl8 0 o ftlfef^cos ( 
A+18 0° ) iZ-D^Xit. 2*1^^^%^ MW2§iCi5;ofc^ 

*i (2 a) ©^T^fci-^^^-r^s,, tfe-g-rtiar, %>z>&ffi<Dm-%£ j t(Df§-% 

=b 1 8 0° ^©Ttlfe'fg-if £©f^C23V^&> 2ifSi illCkot, 1 
8 0° ©mB1**WC J:£jtv>£&mt-3;i£#^££o 
[0 0 2 7] 

3*Ui. jg^M^^A^M^^l 8 0° ~?ftfc£ btt-tlfe^Oi^fi 
tifc-fg-^-li. A±##^ii^iiiCJ;oT 1 8 0° ^BcDT*iT ^ 3d oT 

i8o° &m(o~?ft,T^&^m'&£mvm^ttez> 0 

[0 0 2 8] 
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[0 0 2 9] 

-7 h$tiTAPc^Mia]s&2icA*$ti-&c mn$&9frbm±f&n&m^ 

It. W7hiaS&5i:J:ot-4 5 0 fltfH#5/7 h $ tlX A P CttftlBlft 2 &C 
A*$tlS„ fbt, APC8IMI&2, APC70^3«J:lIfVC06H 
«*iffeU©PL L®jf^$:^3^e»o 0UC;aVrPLL[l!g&3 OtCfc^T 

\t. APC*?ftIB»2JCA*S*l<&— -T^*)^>, fifiS/7Maj|4fr 

£ffi;fr3*i£fS#£, APC|ftlftia»2tcA*S*i6fl«I*©«#. "T&fcl^ & 

[0 0 3 0] 

iot, AMmm^tfi&MM(DAj]m^ZAfilsT^Z>Mffl'£ : b. APCM 
@»2J«©^©:KJ»&«o;i4:K:J!fc£. "T VCO 6;fc^ffl7J£*lT 

AMttmsii jcA*sti«ifeai[«#tt. aa5W©Ai;##* ? A*s*ifc»-&*c 

[0 0 3 1 ] 

**»^Kitt. t<Dxtim^<Dmmm<D^Lmt 1 8 o° £«LT^sfc«>, 

, AM^IlIJ^l lCA7J$tl-5^©M-^^C^3VNT. 0° Jfdil8 0° <D& 
£llCfc£„ 18 0° ©fltfBi£#£CTV*5»-&K:H:, 4&& 

[0 0 3 2] 

JKTtC* i©3K4fclCoV^TSJiWrS. £1\ AM^M$tlfcA7J## (vam 

) am, 

vam= {Vc+VsXcos (coSXt) } Xcos (oocXt) 
fc*h3;ft*. ^3T% VcXcos {ocxt} &tttzl$&£^;bU VsXc 



1 0 
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os {ojsxt} &$zmmx*2bz>m-%Wizmt>-? 0 

[0 0 3 3] 

^ IT, AMUtaafeti, CKAA^M^v amtC^fU »SIIR4:Hffiffl©tftlft 
I^VOXcos {cocxt} Sr^DSriUCJ: *J1ft$8rr*. 3£>ai#lC <fc o T 
AM&i&tHll&l ©ffi;fr v dutit 

vout=V0XVc/2+V0XVsXcos {coSXt} /2 + {V c + 
VsXcos {coSXt} } Xcos { 2 X to c X t } / 2 

[0 0 3 4] 

&*B^180° ©A^-fMvam' lC*fLT, ±flEH#©*fet8M3-JfV 0 
Xcos {cocXt} &mv*T*Mftl/fc»#, AM^MEfS& 1 (DtRjj v o u t ' 

vout' =— vout 

[0 0 3 5] 

^bTPLLfcDyj'tsmoT, AM&MISI& 1 £ 
_LT£<£bTl/£e>o H.2tt, HJ6©^JI8lK:^6AM«SH»K:fev%T, AM 

««ia»i3^&fflAa*i*##&siW"rsfe«)©siiBH ,, e»s. 02 (a) tc*t 

[0 0 3 6] 

3£lC. 02 (a) tCa^A^M**, 5ftX»JCJ:-3TS«€:fiil/rv%«^«l 

tB0^#-^-e^stisr^ic^y> im® (c) ic^-r^-Mc 

[0 0 3 7] 



1 1 
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pll mm 3oic<fcoTn^^ $ nzgrfAjifsmztt l x m$Lm<»W} 
-££180° •?ntim&<D2mv £«mc &ffi.ztifr%g%:tfum<Dm-% 

[0 0 3 8] 

&t>1z>. Artisoft isT&tttfi 8 o° r*vfc&^#£fflv%T#m-rs*§iir 

-T^^t), ^bfc^tfK^bTVNS^JBU*, 0 2 (b) tC^J: 
[0 0 3 9] 

frt% flJElt^l 0(Z)#H^Ai7^lCAM^IlIg&l^e>ffi*$tLfe# 

-i§-£A;frU mffiJt^i o icov^T, A*^tife#-^^«ffiit^l 0©S« 

A±^ic#xe>tism^©«^«t i)%-m^m^izmmu^v "h" 

;frU A^J^tife^^m^^fe^y^iBv^^^a^^ "L" ©ft?: 
{cf^&Bft<z>^if©A;frM-$f #A#2 tife»^Ki«ffiJi:«# l o & bWsM 1/ 

[0 0 4 0] 

:*5&£3gl 1 fc^ AiJ^ti^##*^ai/^;i/ "H" feaVT*^© 

$g£-t£isi&T?&&o ^©/^^»^#i i a* e> testis 7.4v=f- 
i 2icA*^tiSo ^>f*;f i 2tt. Ajji$frt~m-%tfmmi"<n' "h" s^-r 
7 APc*fe«ia»2 tAPC7>rH 3© 

ra&«jR-r-&##jKU:K:iBe.sn, x-r^^i 2cd*7«hik:sv^t, pllei 

[0 0 4 1] 

^>f»;f 1 2&Cj:oTPLLta!&3 0 ©»3S/l/- ^tfflJBr £ *l£ 3 £ IC J: »J , 

APc*aiaai2©»^u-fey hsn, APc^tns^2(Z)i&^icj;o 
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[0 0 4 2] 
[0 0 4 3] 

JSUlKlttlSbfcfcfcy, C##SAM«W#K:,fc*lfeZ, APC^ 

^ISJ^2lCfeVxTJt^SnS-oCD'©#S: j en j € ? tl2^-rsc:i:lCi:oT, A* 
fS^©fiffl*&liVCO»feffiAS*l4f^C!)fiffi««l 8 o° -rtifetB-^-eafeo 
T J bttffi« t S*Kb«iV^?ft«#€:^'tSrfc««*e#, $e>tc, 

ic«t o t«» $ tfimm sr^-r ms©*&JK-t^ & « p l l @& 

[0 044] 
^Jfe©?g» 2 . 

o^tc. ^flg©^JB2K:*»3^*AM«SB«jcov^TlttWr*. Il»l2t: 
*»^5AM«»8H:, HJgCD^ffil K3bfcAPCtfeS£HI&C;i3V*T, jfcifi!Stl 

JBl JCSWIbfc 

[0 0 4 5] 

o fcfc, B3JC;J3^T, HI il^ii'reffi^JCttH-^flF^&MbT^CDattreS: 
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^*l4fiimi&l 3 1 4 £i8ttTVN£,&T*&£o 

[0 04 6] 

o° &m<D?tifcm^%m&mz%i2>(DT*2bz>frt>. 4Sbti^, iso° 

[0 0 4 7] 

#X#X.T. im&*B©££> 9 0° M<Z>B§S 18 0° ^©^F, 2 7 0° H©B££ 

ZlZl-e, 9 0° ^ODttCDm* (v o u t 9 0) ££#2 7 0° 
M0>B#GDffi;fr (v o u t 2 7 0) £ jST^*)^ 

vout90 = {Vc+VsXcos {fflSXt} } XVOXsin { 2 X co 
c X t } /2 

vout270=— vout90 

[0 0 4 8] 

-r&*)t>, 9 0° ^©^(dam^^iu^ i ©m* (v out 90) 33^027 
o° §©^0ammhi^i ©mi? (v o u t 2 7 0) it. mcn&$t<om®LWL 

ft 2 # ic & o m& n m C T! z> r £ #*> . 

[0 0 4 9] 

04 tt, Hifea>^l[2jC^3^« AMfcWSflCfc^T, AMtttftEFHfl^&ffl* 

$tiS##5:ii^-rsfe«?)©m^ST*S>So &33> 04 (b) (d) tt, 

*4veftH2 (b) J3J:tf (c) tCj^JCS-rs©^,. m?^^©M$r#H&-rS 
o 04 (c) (e) Ca^r^lC ^19 0° tfil«i2 7 0 c 

©»-#Kltt, PLL®{§&3 0lC£oTlEL< ny ^S*l&V>*«, dOtfr&fc, & 

v*fc*EEjt**i o, /^xmi i ^ckt^x-r 1 2 &mv^, niffli 
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[0 0 5 0] 

JtfBLfc4fft®&&Cg|*.T. 2 nmm& (n= 1, 2, 3, • • • • ) 
[0 0 5 1] 

|^&2n (n=l, 2, 3, • • • • ) ^TS 2 nf|||I|j&$:^tt£:^-&lC%. 

[0 0 5 2] 
^lifctf>7^3. 

<fcT*2T*&, HTOCPLL(iD^-^l:lllTt5i^lCJ:otUtyhU S 
Jl©^3 iC^^SAM^^tt. APC^&ISli&^olgtt. mmt-^(DA 
[0 0 5 3] 

0 5 li. HJg©^® 3 jc^S AM*«»<!>*»«)jtfc^t^n yfHm 
. fcfc, 05lc^v>T. Hi i:^a^*»^CM:|ll--©flF#«:f5fLT-€-©»fcWS: 
^BS-T*. H5K:^AMfcHH»T?tt. -Hiic^bfe^/I/X»^«i lfei^x 
^fyf 12»U AM«rtMCA#34lfcA:*fe^K:#LT + 4 5° 
J/7hSt6»>7 M0»1 7 fc, VCO 6^&ffi*Snfc©#JC*fLT-4 
5° M&*>7 bSt5ttiS/7 MaK l 8 i:, fiffi*/7Ma»l 7^&ffi*S 
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mtzAPc&mmmi 5 «EEit^ni o^em^s^i^m-^tc^DT, a 

PCMI1I8&2 tAPCMHSIl 5©V^-rtl^^*©it^^$:APC7>f;i/ 
# 3 ^Asfr 7f 1 6£&«W-TV*£j&#Bll ^45. 

[0 0 5 4] 

#IC, 0 5lCfcV^> APCtSiS&2(t Sffiitfe^ 1 0 IZ <fc o T i&^SHK 

APc^mg&^bT^tgb, a p c&?&®js& i 5 mmttm^i oiz&^x 
mmmwimtftfimztifcm&izA p ctii:£i*oi2 <da p c^taj^^ u 

[0 0 5 5] 

•T&fct), P LL©Dy ?H£lC«:APC^?&iaJ&l 5 ^ffl^sr^ictu, w 
& if 13 &£m&KLTi£1glzuy IEL< ^Stititf. 

X>f»yf 1 6(Cj:oTAPC^iaS&2fC-^y#^e>tl<5c APCiilil 
l&l Stfm&tmtfM. APC^telJ^l 5A©2A*©M^9 0° 

APCM0S&2O2AAt)9O° ^&££*MC;it>e> : k^5£& 
^ffl^&<5 0 Uc^ot, ^-f>y^l6i:j;otAPCi^$:fer^^^f l J 

[0 0 5 6] 

3§10lc£^T> ^M^ffi^m$tlfc«-&-e^>oT%, APCi^S:, AP 

c&mm&zfrb. (D&mftmm^ (2^$4^Tv^^v^##) ^a* 

■? Z>mig<D A PCfemm&l 5£-9JUg|*.T33rfce>©-£\ APCi^, -T^et) 
*>P L L^3^^3g^T$i±^r i:^<, filmic PL L®n >y *££^&e> 

[0 0 5 7] 

^^SAMtiUtt, lHS£(Z)7£ffi3 {C^LfcAPC^i&tmi&lCfcV^ ^1©A 
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[0 0 5 8] 

fiStS. 06ic33v^, Ef5£M&£tf>&, §H^£#g 8 £ £tf9 lcm^.T, ^tl 
^;}X4^III]&1 3fc<fctf 1 4 &^ttTV^,&^&£„ 
[0 0 5 9] 

nm©^iT*rai/^«fc^ic2^-rti«i so- -rtifem-^^^tBic^s 

AMfii^5:^t§ii:^t§§ 0 4fHLfcM-S§-£JBVNTAPC8mL 
fe#^lC, Dy ?£*lS$tfBW^#, 7C0>te#-«*.T\ m&m<DH%. 9 0° 
M<Z>B#, 18 0° ^©1$, 2 7 0° H©B#£ 4jty iC^oTb* 5 Z\<D&K 

[0 0 6 0] 
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